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Abstract: $HULDOVSUD\GULIWUHGXFHVWKHHI¿FLHQF\RIWKHDSSOLFDWLRQFDQFDXVHVHULRXVHQYLURQPHQWDOGDPDJHV
DQGKDUPRWKHUFURSVRUQHLJKERUSURSHUWLHV,QWKLVSUHVHQWZRUNDZLUHOHVVQHWZRUN=LJ%HHRIXSWRGULIW
VHQVRUVLVEHLQJGHVLJQHGWRFRPPXQLFDWHZLWKWKHDLUSODQHFRFNSLWE\PHDQVRID*60*356PRGXOHZKHUH
WKHSLORWLPPHGLDWHO\FDQVHHZKHUHWKHGULIWLVRFFXUULQJ,QWKLVVLWXDWLRQDGMXVWPHQWVFDQEHGRQHDQGWKHLU
UHVXOWVFDQSURPSWO\EHYHUL¿HGLQRUGHUWRDVVXUHWKDWRIVSUD\LVGHSRVLWHGRQWDUJHW7KLVLQVWUXPHQWDWLRQ
ZLOODOVRVXSSRUWWKHGHYHORSPHQWRIDHULDOGULIWVWXGLHVDVSDUWRIWKHREMHFWLYHVRIDUHVHDUFKQHWZRUN5HGDJUR
LQDHULDOVSUD\PDLQWDLQHGE\(PEUDSDWRGHWHUPLQHWKHZHLJKWRIHDFKSDUDPHWHU)RUH[DPSOHWKHSHUIRUPDQFH
RIVSUD\DGMXYDQWVFDQEHVWXGLHGPRUHFRQVLVWHQWO\6HQVRUQRGHEDVHVWDWLRQDQGVRIWZDUHVZHUHGHYHORSHGDQG
WHVWHGLQWKHODERUDWRU\7KHQH[WVWHSVRIWKLVZRUNIRUHVHHWKHUHSOLFDWLRQRIWKHVHQVRUQRGHVWRFRPSOHWHXQLWV
DQGWKH¿HOGYDOLGDWLRQWHVWLQJ
Keywords: GULIWGHWHFWLRQZLUHOHVVVHQVRUVQHWZRUN=LJ%HH
1. Introdução
$VDSOLFDo}HVGHDJURWy[LFRVEXVFDPXPUHVXOWDGRELROyJLFRHVSHUDGRTXHQRUPDOPHQWHpRFRQWUROHGH
SUDJDVGRHQoDVRXSODQWDVGDQLQKDVSUHVHQWHVQDVSODQWDo}HV2VSULQFLSDLVVLVWHPDVGHDSOLFDomRGHDJURWy[LFRV
VmRRWHUUHVWUHHDpUHR1RV~OWLPRVDQRVDVDSOLFDo}HVDpUHDVQR%UDVLOWrPDXPHQWDGRPDVSRGHVHUREVHUYDGR
TXHDVWpFQLFDVHQYROYLGDVQHFHVVLWDPDSHUIHLoRDPHQWRVHLQRYDo}HVTXHSRVVDPPHOKRUDUDTXDOLGDGHGDSXOYH-
UL]DomRFRPPLQLPL]DomRGHLPSDFWRVDPELHQWDLVHPHOKRUFRQWUROHGRVUHVXOWDGRV
$GHULYDSRGHVHUGH¿QLGDFRPRSDUWHGDSXOYHUL]DomRDJUtFRODGHVYLDGDSDUDIRUDGDiUHDDOYRSHODDomR
GRYHQWR0,//(51DSXOYHUL]DomRDpUHDDGHULYDpDFDXVDSULQFLSDOGDSHUGDGHH¿FLrQFLDGHDSOLFDomR
HFRQVHTXHQWHPHQWHGHDJURWy[LFRV$SHQDVFRPHVVDVLQIRUPDo}HVpOyJLFRFRQFOXLUTXHDGHULYDH[LJHUHSHWLU
DSOLFDo}HVHSRUWDQWRFDXVDPDLRULPSDFWRDPELHQWDOVREUHDiUHDDOYRHTXHVHH[SDQGHVREUHDViUHDVYL]LQKDV
SRGHQGRDIHWDUFRUSRVG¶iJXDDSLFXOWXUDSHFXiULDHRXWURVDQLPDLVVLOYHVWUHV&RQVLGHUDQGRRVDVSHFWRVHFRQ{-
PLFRVHEDUUHLUDVFRPHUFLDLVR%UDVLOFRPRPDLRUFRQVXPLGRUPXQGLDOGHDJURWy[LFRVHLQH[SUHVVLYRSURGXWRU
 3DUWHGHXPDUHGHGHVHQVRUHVVHP¿RFRPSRVWDGHVHQVRUHGHFLUFXLWRPLFURSURFHVVDGRFDSD]GHDUPD]HQDUSURFHV-
VDUHWUDQVPLWLUGDGRVYLDUDGLRIUHTXrQFLDSDUDRVGHPDLVQyVGDUHGH
 3DUWRIDZLUHOHVVVHQVRUQHWZRUNFRPSRVHGRIVHQVRUDQGPLFURSURFHVVHGFLUFXLWU\FDSDEOHWRVWRUHDQGSURFHVVGDWD
DQGFRPPXQLFDWHYLD5)ZLWKRWKHUFRQQHFWHGQRGHVLQWKHQHWZRUN
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GHVVHVDJURTXtPLFRVHVWiHPVpULDVLWXDomRGHGHVYDQWDJHPQRPHUFDGRLQWHUQDFLRQDO5HVXOWDGRSHUGHPRVFRP-
SHWLWLYLGDGHGHYLGRjGLYHUVDVFRQVHTXrQFLDVGHXPD~QLFDFDXVD
9HQWRWHPSHUDWXUDGRDUWXUEXOrQFLDVREDDVDGRDYLmRHGLVWULEXLomRGRWDPDQKRGDVJRWDVVmRIDWRUHV
GHPDLRULQÀXrQFLDVREUHDGHULYD6FKU|GHUPRVWURXTXHDYHORFLGDGHGRYHQWRpPXLWRPDLVSUHSRQGHUDQ-
WHVREUHDGHULYDGRTXHDUHJXODJHPGRHTXLSDPHQWR$WHFQRORJLDGHDSOLFDomRXWLOL]DGLIHUHQWHVWLSRVGHELFRV
DVSHUVRUHVHOtTXLGRVDGMXYDQWHVSDUDDMXVWDURWDPDQKRGDVJRWDVHRYROXPHGDFDOGDHPIXQomRGDVFRQGLo}HV
FOLPiWLFDVREWLGDVQRLQtFLRGRGLDGHWUDEDOKR3DUDFRPSHQVDUDVLPSUHYLVtYHLVPXGDQoDVGDVFRQGLo}HVFOLPiWL-
FDVGXUDQWHRYRRSULQFLSDOPHQWHYHORFLGDGHHGLUHomRGRYHQWRRSLORWRSRGHDWXDUVREUHRVELFRVKLGUiXOLFRVRX
QDWUDMHWyULDGDDHURQDYHVHWLYHULQIRUPDo}HVLQVWDQWkQHDVGDRFRUUrQFLDGDGHULYD
$WXDOPHQWHRUHVXOWDGRGDDSOLFDomRDpUHDDLQGDpDYDOLDGRVRPHQWHDSyVDSOLFDomRSRUPHLRGHSDSpLV
KLGURVVHQVtYHLVHPGLIHUHQWHVSRVLo}HVQDVGLUHo}HVGRSODQRVKRUL]RQWDOHYHUWLFDOPDVVHPTXDOTXHUUHFXUVR
SDUDPRQLWRUDUDGHULYDHPWHPSRUHDOHWRPDUPHGLGDVFRUUHWLYDVLPHGLDWDV(VWHWUDEDOKRpXPDGDVDWLYLGDGHV
GRSURMHWR0DFURSURJUDPD03GD(PEUDSDLQWLWXODGR³'HVHQYROYLPHQWRGDDSOLFDomRDpUHDGHDJURWy[LFRV
FRPRHVWUDWpJLDGHFRQWUROHGHSUDJDVDJUtFRODVGHLQWHUHVVHQDFLRQDO´5HGDJURFXMRREMHWLYRJHUDOp³(VWDEHOH-
FHUFULWpULRVSDUDRDSHUIHLoRDPHQWRGDDSOLFDomRDpUHDGHDJURWy[LFRVYLVDQGRRFRQWUROHGHSUDJDVDJUtFRODVGH
LQWHUHVVHQDFLRQDO1HVWHFRQWH[WRFRQVHUYDUDDTXDOLGDGHDPELHQWDOHGHVHQYROYHUWHFQRORJLDVSDUDPRQLWRUDUH
FRQWURODUDGHULYDDVVRFLDGDjVDSOLFDo}HV´(VVDUHGHGHSHVTXLVDLQWHJUDXQLGDGHVGD(PEUDSDXQLYHUVLGDGHV
HPSUHVDVSULYDGDViUHDVGHSURGXWRUHVHPGLIHUHQWHVUHJL}HVGR%UDVLOHR6LQGLFDWR1DFLRQDOGDV(PSUHVDV
GH$YLDomR$JUtFROD6LQGDJ
2REMHWLYRGRSUHVHQWH WUDEDOKRIRLRGHVHQYROYLPHQWRGHXPDUHGHGHVHQVRUHVVHP¿R LQVWDODGDHP
WRUQRGDiUHDDOYRGDSXOYHUL]DomRFRPD¿QDOLGDGHGHIRUQHFHULQIRUPDomRLQVWDQWkQHDDRSLORWRVREUHRORFDOGH
RFRUUrQFLDGDGHULYD SDUDFRUUHomRGDURWDGDDHURQDYH
2. Materiais e Métodos
$)LJXUDH[HPSOL¿FDRSRVLFLRQDPHQWRGRVFRPSRQHQWHVGDUHGHVHP¿RQyVVHQVRUHVQyFRRUGHQDGRU
HXPQygateway=LJ%HH7HOHJHVLV*:*SDUDFRPXQLFDomR*60*356$VDHURQDYHVGR6LQGDJGLV-
SRQLELOL]DGDVSDUDRVH[SHULPHQWRVGD5HGDJURWrPHPEDUFDGRXPPRGHP*60*356SDUDWHOHPHWULDPRGHOR
0,1$GD8UPHW'DUXPDTXHXVXDOPHQWHpXWLOL]DGRFRPRSUySULRVLVWHPD*36GHQDYHJDomRDHURDJUtFROD
FRPSRVVLELOLGDGHGHFXVWRPL]DomRGRVHXVRIWZDUHHXPFRQWURODGRUGHÀX[RDXWRPiWLFRGDFDOGDGHSXOYHUL]D-
omR
)LJXUD([HPSORGHLQVWDODomRGDUHGHGHVHQVRUHVVHP¿RSDUDPRQLWRUDPHQWRGDGHULYD
$)LJXUDPRVWUDRVHQVRUTXHIRLFRQVWUXtGRSDUDGHWHFWDUDTXHGDGDVJRWDVGDSXOYHUL]DomR7UDWDVHGH
VHQVRUFDSDFLWLYREDVHDGRHPFLUFXLWRRVFLODGRUTXHWHUiVXDIUHTXrQFLDGHRVFLODomRFDUDFWHUtVWLFDSURSRUFLRQDO-
PHQWHDOWHUDGDFRPRWHRUGHXPLGDGHGHSRVLWDGRHQWUHDVWULOKDVGHFLUFXLWRLPSUHVVRHVSDoDGDVGHPPFREHUWDV
FRPJHVVR$OpPGHVVDFRQ¿JXUDomRGHSODFDV)LJVHQVRUDVDYDOLDUVHiDVHQVLELOLGDGHGHXPFRQMXQWRGH
SODFDV
)LJXUD3URWyWLSRGRVHQVRUGHGHULYDSUHVHQWH HPFDGDQyGDUHGHVHP¿R
 1yGHXPDUHGHGHVHQVRUHVVHP¿RTXHDWXDFRPRSRQWRGHDFHVVRGRXVXiULRSRUPHLRGHLQWHUQHWYLD
FDERRX:,),RXUHGHFHOXODU*60
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8PDUHGHGHVHQVRUHVVHP¿R56)pXPVLVWHPDDXWRRUJDQL]DGRRXVHMDDSUySULDUHGHVHHVWDEHOHFH
HFXLGDGDVXDPDQXWHQomR,VWRpQHFHVViULRQRFDVRGDDXVrQFLDGHXPQyVHMDSRUFDXVDGHIDOKDQRSUySULR
QyVHMDSRUIDOWDGHHQHUJLDWDPEpPpPXLWRFRPXPQyVVHMXQWDUHPjUHGHGHSRLVTXHHODIRLHVWDEHOHFLGD3DUD
RSHUDUQRFDPSRSRUORQJRVSHUtRGRVpQHFHVViULRTXHRQyVDSUHVHQWHPXOWUDEDL[RFRQVXPRGHHQHUJLD&RPR
FRQVHTXrQFLDRUDLRGHDOFDQFHPi[LPRpGHP3DUDVXSHUDUHVVDOLPLWDomRDVLQIRUPDo}HVFKHJDPDWpRQy
FRRUGHQDGRUSDVVDQGRSHORVGHPDLVQyV VHQVRUHVTXHHVWmRQRWUDMHWRHPGLIHUHQWHVHYHUViWHLVWRSRORJLDVGHUHGH
=LJ%HH=,*%(($//,$1&(pXPSDGUmRDEHUWRGH56)TXHH[LVWHKiPDLVGHDQRVPDQWLGRSRUXP
FRQVyUFLRGHHPSUHVDVGRVPDLVGLYHUVRVVHWRUHVGDHFRQRPLDFKDPDGR=LJ%HH$OOLDQFH
8WLOL]DVHRVPyGXORV=LJ%HHGD7HOHJHVLVPRGHORV(75;H(75;/5TXHRSHUDPHP*+]
N%)ODVKN%5$0HWrPGLPHQV}HVGHPP[PP[PP(VWHVPyGXORVVmRIDFLOPHQWHLQWHJUiYHLV
DRXWURVGLVSRVLWLYRVHSURMHWRVGHYLGRjGLYHUVLGDGHGHLQWHUIDFHVHRGHVHQYROYLPHQWRGRVRIWZDUHpIDFLOLWDGR
FRPDGLVSRQLELOLGDGHGRFRQMXQWRGHFRPDQGRV$77(/(*(6,6
$OLQJXDJHP-DYDIRLXWLOL]DGDSDUDRGHVHQYROYLPHQWRGRVVRIWZDUHVLQFOXVLYHGRQyFRRUGHQDGRUTXH
UHDOL]DDFRQ¿JXUDomRLQLFLDOGDUHGHVHP¿RHUHFROKHRVGDGRVREWLGRVSHORVVHQVRUHVFRPRWDPEpPGRVQyV 
VHQVRUHV$ELEOLRWHFDGHFRPXQLFDomR-DYD5;7;IRLDGLFLRQDGDDRSURMHWRGRVRIWZDUHSDUDRHVWDEHOHFLPHQWR
GDFRPXQLFDomRVHULDOGR3&GHGHVHQYROYLPHQWRFRPDSODFDGRPyGXOR=LJ%HH(VVDELEOLRWHFDWHPWRGDVDV
IXQo}HVQHFHVViULDVSDUDLGHQWL¿FDUWRGDVDVSRUWDVVHULDLVHSDUDOHODVH[LVWHQWHVHPXPDDUTXLWHWXUDFRQ¿JXUiODV
WUDQVPLWLUHUHFHEHUGDGRV
)LJXUD0yGXORVSDGUmR=LJ%HHXWLOL]DGRVQHVWHSURMHWR
3. Resultados e Discussão
$)LJXUDPRVWUDDWHODLQLFLDOGRSURJUDPDGHFRQ¿JXUDomRGDUHGHUHIHUHQWHjDED&RRUGHQDGRURQGH
HVWmRDVFRQH[}HVVHULDLVSUHVHQWHVQRHTXLSDPHQWRRVERW}HV&RQHFWDUH'HVFRQHFWDUDRVGLVSRVLWLYRVGLVSRQt-
YHLVXPFDPSRSDUDHQYLDUFRPDQGR$7SDUDRPyGXORFRQHFWDGRDRVLVWHPDHXPFDPSRGH³/RJ´UHJLVWURV
GRVGDGRVTXHSDVVDPSHORQyFRRUGHQDGRUTXDLVVmRDVUHVSRVWDVGRVFRPDQGRV$7HQYLDGRVDVLQIRUPDo}HVGRV
QyVVHQVRUHVPHQVDJHQVHVSHFL¿FDQGRRLQVWDQWHHPTXHXPDPHQVDJHPIRLHQYLDGDSDUDRSLORWRHRXWURVGDGRV
GHLQWHUHVVH
)LJXUD7HODGHFRQ¿JXUDomRGRQyFRRUGHQDGRU56)
6HFRQHFWDGRFRPXPPyGXOR=LJ%HHRVFDPSRVGDDED0yGXORV)LJXUDDVmROLEHUDGRV1HODHVWmR
WRGRVRVQyVVHQVRUHVSHUWHQFHQWHVjUHGH/RJRDEDL[RDRSomR))'FRQ¿JXUDRQyFRPRURWHDGRUHDRSomR
=('5FRQ¿JXUDFRPRXPQyVHQVRU1DDED&RPDQGRVHVWmRRVERW}HVTXHUHSUHVHQWDPRVFRPDQGRV$7PDLV
EiVLFRVTXHSRGHPVHUXVDGRVQRVLVWHPD1RPHQXGDMDQHODRXVXiULRSRGHDEULURVDUTXLYRVGHUHJLVWURHPTXH
VHHQFRQWUDPWRGRVRVGDGRVREWLGRVGHXPQyHVSHFt¿FRMXQWRDRLQVWDQWHHPTXHHVVHGDGRIRLREWLGR2XVXiULR
SRGHVHOHFLRQDURDUTXLYRGHUHJLVWURVTXHLUiYLVXDOL]DULQFOXVLYHHPIRUPDGHJUi¿FRSDUDPHOKRUDYDOLDomRGRV
UHVXOWDGRVREWLGRV)LJXUDE
3RUWUiVGHVWDLQWHUIDFHRVLVWHPDUHFHEHWRGDVDVWURFDVGHPHQVDJHQVUHDOL]DGDVSHORVQyVGDUHGHHSRU
meio de um parser6RSURJUDPDFRQVHJXHUHFRQKHFHURVGDGRVLPSRUWDQWHVTXHQHFHVVLWDPVHUWUDEDOKDGRV(VWHV
GDGRVVmRJXDUGDGRVHPXPDHVWUXWXUDFKDPDGDGHhash tableWDEHODGHGLVSHUVmRGHGDGRVFODVVL¿FDGDSHODV
 ))'IXOOIXQFWLRQGHYLFHGLVSRVLWLYRGHIXQomRFRPSOHWDSRGHVHUFRRUGHQDGRUURWHDGRURXGLVSRVLWLYR¿QDO
 =('=LJ%HHHQGGHYLFHGLVSRVLWLYR¿QDOGHUHGHDWXDOHQGRVHQVRUHFRPXQLFDVHDSHQDVFRPQyURWHDGRU
 3DUVHUFRPSRQHQWHGHVRIWZDUHTXHUHFHEHGDGRVFUXVHRVRUJDQL]DHPHVWUXWXUDV
siagro-2014.indb   223 16/12/14   18:28
J. de M. Naime, L. de M. Franco, A.T. Neto224
LGHQWLGDGHV,'GRQyTXHPDQGRXRGDGRDVHULQVHULGR(VWHGDGRpHQWmRXVDGRSDUDUHFRQKHFHUVHDGHULYD
DWLQJLXRXRVHQVRUHPTXHVWmRHVHRUHVXOWDGRIRUSRVLWLYRRSURJUDPDHQYLDXPDPHQVDJHPFRQWHQGRR,'GR
QyTXHHQYLRXRGDGRDRVLVWHPDGRSLORWRMXQWRFRPVXDORFDOL]DomR
 
 (a) (b)
)LJXUDD&RQ¿JXUDomRGRVPyGXORVFRPRURWHDGRURXWHUPLQDOVHQVRUE6HQVLELOLGDGHGRVHQVRU
GHSUHVHQoDGHJRWDV GXUDQWHFLFORGHPROKDPHQWRHVHFDPHQWRWHVWDGRHPODERUDWyULR
(VWmRVHQGRLPSOHPHQWDGDVDVURWLQDVGHFRPXQLFDomRYLD*60*356SDUDHQYLDUDVPHQVDJHQVSDUD
RPRGHPHPEDUFDGRQDDHURQDYH2HPSUHJRGDWHOHIRQLDFHOXODUUHGX]RFXVWRGHVWDLQVWUXPHQWDomRHVLPSOL¿FD
VXDLQVWDODomR3RURXWURODGRDLQGDWHPOLPLWDo}HVPDVSUHYHPRVSDVVDJHLUDVGHYLGRjViUHDVVHPFREHUWXUDGDV
RSHUDGRUDV
4. Conclusões
&RPSURYRXVHTXHRSDGUmR=LJ%HHpDGHTXDGRSDUDHVWDDSOLFDomRGHYLGRjVXDYHUVDWLOLGDGHGHFRQ-
¿JXUDomRUREXVWH]SDUDXVRHPFDPSRHEDL[RFRQVXPRGHHQHUJLD$XWLOL]DomRGHSDGUmRQmRSURSULHWiULRHD
OLQJXDJHP-DYDUHGX]FXVWRVGHGHVHQYROYLPHQWRHGRSURGXWRDOpPGHSRGHUVHUH[HFXWDGRHPTXDOTXHUVLVWHPD
RSHUDFLRQDOHVXDVGLIHUHQWHVYHUV}HV2VUHVXOWDGRVSUHOLPLQDUHVLQGLFDPTXHVHUiSRVVtYHOGHWHFWDUDGHULYDHP
WHPSRUHDO
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